Abstract-Since the major eruption in 1930 that caused more than 1,300 casualties, the eruptions of Merapi have caused many impacts to human lives. One of the effects caused by the eruption of Merapi Volcano is the lahar. This paper aims to discuss the lahar susceptibility in Magelang District, Central Java Province. The method used are literature study, analysis of secondary data such as a Rupa Bumi Map, high-resolution remote sensing image containing the image of the post-lahar flood and field surveys. The analysis showed that the Magelang district is an area that has a high susceptibility to lahar flood, particularly the region located around Pabelan River, the White River, River Krasak, Senowo River, River Tringsing and Sungai Batang. The most susceptible area is the area located above the bend simultaneously contained on the presence of break of slope, river channel narrowing, overflows on the outer banks of the river, river channel siltation and the confluence of two rivers where lahar flows.
I. INTRODUCTION
Since the major eruption in 1930 that caused more than 1,300 casualties, the eruptions of Merapi have caused fewer physical, demographic, economic, and environmental impacts . However, the 2010 eruption showed greater activities and larger impacts than those of the previous eruptions. On October 26, 2010 Merapi erupted eight times and produced pyroclastic materials as well as pyroclastic flows (nuée ardentes) that reached a distance of 15 km from the top of the volcano and claimed 135 deaths. Their sound was heard up to 30 km away and 150 million m 3 of pyroclastic materials were released. The 2010 eruption also made the greatest record in history due to the necessary evacuation of 320,000 people to temporary shelters. The volcanic ash vastly covered the cities lying from the west side of Merapi to the west part of Java Island, i.e. Bogor and Bandung. It delayed the flights that pass over Yogyakarta. In addition to its adverse impacts, it might lead to respiratory problems and increase the risk of bronchitis and asthma (Horwell and Baxter, 2006) . At the same time, its environmental and infrastructural impacts included damages to 867 ha of forest, or equal to a loss of IDR 33 billion, in Sleman Regency, springs and pipelines, and roads and bridges as well as disruptions to economic activities.
The eruption of Merapi poses not only primary hazards, i.e. pyroclastic flows and volcanic ash, but also secondary hazards, i.e. post-eruption lahars that last as long as the length of the following rainy seasons (Lavigne et al., 2000) . A mixture of boulders, rocky debris, pebbles, sands, and silts, which are controlled by gravitational force, and post-eruption volcanic materials is the composition of lahars (Smith and Fritz, 1989 ). Therefore, lahars will continue to persist until the 150 billion Therefore, people residing in the middle and lower area of these rivers are vulnerable to the impacts of lahars (Vallance, 2000) . Unfortunately, they generally lack awareness of the potential threats of the place they live in (Crandell et al., 1984) . Damages and losses caused by lahars are larger in the presence of high-risk elements, as the combination of high vulnerability and low capacity (Dibben and Chester, 1999) .
II. METHOD
The identification of lahar susceptibility done by analyzing the impact as well as morphological characteristic of the river within Magelang regency. This study is based on a combination of secondary data and primary data analysis to identify the lahar of Merapi. These draw on four technical approach such as literature study, analysis of secondary data (Rupa Bumi Map, high-resolution remote sensing image containing the image of the post-lahar flood) and field surveys.
During field survey, five study sites were equipped in order to evaluate the morph dynamic process. We conduct topographic survey and identification of sedimentation facies of volcanic materials to show the footprints of lahars in the past and in the present. In addition, we analyses the presence of break of slope, river channel siltation and erosion in the river to get the description of morphological characteristic.
III. FINDING AND DISCUSSION

A. Lahar Susceptibility in Magelang Regency
Magelang Regency is located on the west slope of Merapi and is potentially threatened by either primary or secondary hazards. The long-standing primary hazard is pyroclastic flow, which has been occurring in Magelang Regency for several times, as seen in Figure 2 .
Magelang is one of many regencies that were devastated by the post-eruption lahars in 2010. The most inundated areas of lahars were found in the break of slope and in a gently sloping area. Lahars flow along the rivers through densely populated area, viz. Pabelan River flowing through Muntilan and Yogyakarta-Semarang roadway, Putih River flowing through Muntilan, and Krasak River flowing through the main access between Magelang and Yogyakarta. On Sunday afternoon (April 3, 2011), they overflowed Pabelan River, enabling the bridge that connects Yogyakarta and Semarang (Indosiar, Sunday, April 3, 2011 Magelang Regency also suffers from the secondary hazards of Merapi, i.e. lahars. Lahars caused a vast damage in the regency after the eruptions in 1822, 1872, 1930, 1931, 1960, 1991, 1969, 1971 and 2010 (Murwanto et al., 2013) . The distribution map of the impacts of lahars in the study area is presented in Figure 3 . In line with the study conducted by Brontopuspito et al. (2012) , the lahars of Merapi mostly occur in and, thereby, majorly affect Magelang and Sleman Regency (Figure 4) . 
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Lahars, as disasters that have happened many times, led to morphological changes in river channels. The condition increases the lahar susceptibility of not only areas along the current rivers but also potentially, in the future, to other areas due to the shifts of the river channels. Therefore, this study mapped lahar susceptibility based on the sedimentation facies of volcanic materials that are able to show the footprints of lahars in the past and in the present. Several examples of the footprints in the past are presented in Figure 5 -7. Based on the data and field survey, area that has a high susceptibility to lahar flood is the region located around Pabelan River, the White River, River Krasak, Senowo River, River Tringsing and Sungai Batang. The most susceptible area is the area located above the bend simultaneously contained on the presence of break of slope, river channel narrowing, overflows on the outer banks of the river, river channel siltation and the confluence of two rivers where lahar flows.
IV. CONCLUSIONS AND SUGGESTIONS
The results of analysis on previous studies and field observations as well as damage mapping in several areas in Magelang Regency show that the spatial pattern of damage caused by lahars to various at-risk elements, such as settlement, infrastructure, and agricultural field, is controlled by the morphological characteristics of the rivers. The characteristics that lead to this damage pattern are as follows:
 The presence of break of slope  River channel narrowing  Overflows on the outer banks of the river  River channel siltation  The confluence of two rivers where lahar flows Therefore, the future development of land utilization within the spatial proximity of these characteristics requires careful consideration particularly due to the potential damages, losses, and casualties caused by major lahars.
